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UNDOUBTEDLY one of the most interesting tumours in the annals of 
morbid histology is the well-known chondroma or enchondroma of the 
testis, put on record over forty years ago by Sir James Paget.2 The 
case has become historical, because, having been described as a malig- 
nant chondroma by one of the best observers of his time, it was 
accepted as such by Virchow and almost all pathologists. What could 
be more striking than a growth composed of pure hyaline cartilage, 
extending into and along the lymphatics till it pierced the inferior 
vena cava, forming a fresh focus within the lumen of this vessel, whence 
particles were carried into the right side of the heart, to be scattered 
throughout the lung substance by the pulmonary artery, after the 
manner of emboli, and to give rise to numerous cartilaginous nodules 
and growths in the lungs Z 
This case has been quoted in literature, and its purely chondro- 
inatous nature has not .been doubted a t  any time except by Mr. Butlin 
in his studies on Sarcoma and Carcinoma. The scepticism which 
Mr. Butliii aroused in us induced us to re-examine Sir James 
Paget's tumour, and we find that Mr. Butlin's doubts were justi- 
fied; the growth is not a pure chondroma. Before recording our 
own observations, we shall briefly recall Sir James Paget's account, 
and the views hitherto held regarding this case. No one can read 
this account, published over forty years ago, without feeling the power 
of the old master; and we trust that he will show forbearance with us for 
Read before the Pathological Society, 19th January 1897. 
Med.-Chir. Trans., London, 1855, vol. xxxviii. pp. 247-259. 
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tinkering at  his work with our modern appliances, stains, and micro- 
scopes. 
Sir James Paget’s case was that of a man, zt. 37 years, and, in the 
words of Virchow, “ the evil manifestly dated from repeated contusions 
of the testis.”l The clinical history was that of malignant disease of 
the testis. The growth spread rapidly up to the inguinal ring, and 
therefore testis and growth were removed. The patient was re- 
admitted shortly after the operation, on account of lung troubles, and 
he died a fortnight later. 
We shall first give an abstract of Sir James Paget’s careful and 
classical description. 
CONDITION AS DESCRIBED BY SIR JAMES PAGET. 
A. MACROSCOPIC APPEARANCES. 
1. Testis and Spermatic Cord.2 
The right testis (Fig. 1) was almost coinpletely replaced by a cartilaginous 
growth, except over parts of the outer surface, 
where a layer of seminal tubes was thinly spread 
out between the cartilage and the tunica albu- 
ginea. The cartilaginous masses were described 
as lying embedded in connective tissue, com- 
posed of coalesced walls of lymphatic canals. 
Above this mass there was another similar 
mass, consisting of nodules of cartilage, smaller 
than those of the main growth, contained in 
tortuous and communicating canals, which were 
also considered to be lymphatics. 
Above this, again, there was a series of 
smaller growths, which were compared to a chain 
of enlarged lymphatic glands, extending along 
the spermatic cord. Some of these growths 
were soft, and there were here also many thin- 
walled cysts and dilated tubes, containing a fluid 
which was regarded to  be lymph, ‘ I  so that the 
cysts appeared to be varicosities of obstructed 
lymphatics.” 3 
Sir James Paget firmly believed that 
the growth had invaded and occupied the 
lymphatics, distending them enormously, for 
he describes two chief trunks, as large as 
quills, and filled with growth, running by 
the side of the vas deferens, which was free 
FIG. l.-Priniary growth in testis. 
from disease ; and, altogether, he laid considerable stress on the inva- 
sion of the lymphatics. 
“ Krankhafte Geschwiilste,” Bd. i. S. 522. 
Museum, St. Bartholomew’s Hospital, No. 2784. For additional illustrations of 
macroscopic and histological appearances, see Trans. Path. SOC. Loiadon, 1897, vol. xlviii. 
p. 150, plate Y. Virchow, “ Krankhafte Geschwiilste,” Bd. i. S. 522. 
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I n  the lymphatics 1 the growths were often arranged in clusters, or  
bundles of small bodies of various shapes attached to each other, and 
to the lymphatic wall, by slender pedicles and long, branching filaments. 
I n  the larger lymphatics the lumen appeared to be filled by a firm 
cylindrical growth, which could be loosened and unravelled into bundles 
or clusters resembling those just described. These bundles or clusters 
contained nodules of cartilage embedded in a softer tissue. 
The vas deferens, epididymis, and blood vessels were described as 
being healthy; the epididymis was stretched, but its tube nowhei e dilated; 
it; reached to between the main cartilaginous mass and the one surmount- 
ing it, and dipping in between them, as if  to a “ rete testis,” was lost 
sight of. 
(1) Masses of cartilage within the body of the testis, and, probably, 
within the testicular lymphatics, extending far into the 
lymphatics, along the spermatic cord, forming a series of 
tumours like a chain of diseased lymphatic glands ; 
Sir James Paget considered that the growth consist,ed of- 
(2) Of dilated lymphatics filled with pellucid lymph. 
2. X’eyrnatie Vessels and Vena Cuva. 
From the inguinal ring two dilated and tortuous lymphatic 
vessels passed upwards with the spermatic vessels. These were filled 
with growths, and ended in a swelling in front of the inferior vena 
cam, which Sir James Paget considered probably to be an infected 
lymphatic gland, which 011 section presented 
numerous cavities filled with pellucid fluid, 
and also showed cartilaginous masses. Be- 
yond this point the lymphatics were free 
from growth. 
A t  this point, i.e. where the swelling 
was attached to the veiia caw, a cartilagin- 
ous growth had pierced the vein, and a 
smaller cartilaginous nodule was also at- 
tached on the inner surface of the vena 
cam near the opening of the right renal 
vein, and a small filament was found a 
little lower. 
3. L m g s  (Fig. 2)? 
The lungs contained numerous cartila- 
ginous nodules, aiid in many of the larger 
branches of the tnlmonarv arteries there 
viously described, but there were no growths in the pulmonary veins. 
Museum, St. Rartholomew’s Hospital, Nos. 2786 and 2787. 
2Museum, Royal College of Surgeons, Nos. 3411 and 11ia 
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B. MICROSCOPICAL APPEARANCES. 
1. Testis. 
(a) The cartilaginous masses coiisisted of true hyaline cartilage. 
No ossification was observed. 
( b )  The softer structures found in the lymphatics and pulmonary 
artery, after unravelling, showed a filamentous, nucleated 
substance, having in places a minutely lobed, acinous, or 
foliated appearance. 
(c)  In  some of these acinous growths cylindriform epithelium was 
detected. 
(c l )  There was no evidence of carcinoma ; in fact, Sir James Paget 
writes, ‘‘ I found no structures which might not fairly be 
regarded as cartilage in some state; in none of which a 
suspicion of cancer could be entertained.” 
2. Lymplzatic Gland. 
Here again the cartilage and the other textures just described 
were found, but ‘( certainly there were no cancerous materials mingled 
with them.” 
A histological description of the lungs is not found in Sir James 
Paget’s paper. 
Discussing the nature of the growths he assumes (( that a local 
(testicular) cartilaginous growth, extending into the blood had infected 
it )) ; but the growths are manifestly (( homologous,” though resembling 
the most ‘I heterologous ” cancerous production. To his mind, then, 
this was a chondroma of the testis, which had spread upwards by the 
lymphatics, had then pierced the vena cava, and through the pulmonary 
artery disseminated throughout the lungs. It is somewhat difficult to 
understand what Sir James Paget means by the growth being mani- 
festly (‘ homologous,” because, as Virchow wrote in 1863; “ an 
enchondroma always signifies a heterologous growth,” having sprung 
from a non-cartilaginous material. 
OPINIONS OF OTHER OBSERVERS. 
1. Virchow acknowledged that Sir James Paget’s case was a 
malignant enchondroma, accompanied by formation of enchondromatous 
matter in the blood and lymph vessels,2 and relates a similar case of 
his It would be interesting to have Virchow’s case re-examined, 
because the primary growth had sprung from the fibula and thence 
extended into the veins. After our re-examination of Sir James 
Paget’s tumour we are inclined to doubt the purely chondromatous 
Op. cit.,  Bd. i. S. 438. 
Yirchow’s Archiw, 1855, Bd. viii. S. 404. 
Op. cit., Bd. i. S. 499, 522, 526. 
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nature of Virchow’s case, and venture to suggest that it was a chondro- 
sarcoma. On the strength of Sir James Paget’s case, especially, Virchow 
concludes that (( it can no longer remain doubtful that the beautiful 
dream of the absolute benignity of the enchondroma is a t  an end ” ; 
“ we cannot draw a line between benign and malignant enchondronias.” 
2. Mr. Butlin 2 writes that ‘( one of the best and most complete 
cases of malignant enchondroma of the testis is that related by Sir 
James Paget.” ‘( Studied alone it appears incontrovertible that this is 
a case of a pure cartilaginous tuniour, running a rapidly malignant 
course, but studied as one of a group, the members of which form a 
series of gradations between hard and soft tumours, its pathology 
becomes more evident.” And he sums up, that it is a chondro-sarcoma. 
Mr. Butlin was disposed to think that enchondroma was not malignant, 
and that Sir James Paget’s well-known case must have had some other 
elements interspersed with it? We shall see how true this suspicion 
was, although Mr. Butlin did not suspect what we actually found. 
3. All text-books, so far as we know, accept the diagnosis made 
by Sir James Paget. We have consulted the works of Lancereaux 
(1 87 5 ) )  Wilks and Moxon (1 8 8 9)) Ziegler (1 8 9 6)) Orth (1 8 9 l), Cornil 
and Ranvier (1 8 82), where this case is referred to. Besides, we have 
consulted many other works (such as Billroth, Ribbert, Rindfleisch, etc.), 
where this case is not specially alluded to. 
From these references it appears that Mr. Butlin alone doubted 
the purely chondromatous nature of the growth, and firmly expressed 
the opinion that it was malignant. Malignant it is, as we shall show, 
but the malignant constituent is carcinomatous and not sarcomatous. 
We shall now proceed to our own investigation of this remarkable 
case. But, before doing so, we must recollect the advances which have 
been made in histological methods. Free-hand razor-cutting has been 
replaced by paraffin embedding and microtomes, and stains have made 
the differentiation of tissues a comparatively easy matter. It is a 
marvel to us, that our masters saw in unstained and primitive sections 
what we laboriously detect in highly-coloured specimens. Has not 
Virchow seen almost everything ? 
RE-EXAMINATION OF SIR JAMES PAGET’S TUMOUR. 
On re-examining this tumour forty years after it had been placed 
in the Museum of St. Bartholomew’s Hospital, we find that this 
remarkable specimen is undoubtedly a carcinoma, and as such belongs 
to the columnar-celled type. 
The carcinomatous nature will a t  once be recognised from studying 
the growths in and between the spermatic vessels passing from the 
inguinal ring towards the kidney. Sir James Paget, it will be re- 
‘‘ Sarcoma and Carcinoma,” p. 26. ‘‘ Krankliafte Geschwiilste,” Bd. i. S. 526. 
“ Wilks and Moxon,” p. 553. 
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collected, imagined that the spermatic vessels were free, and that the 
growth was in the lymphatics. 
1. Spermatic Vessels (Plate XV. Fig. 1). 
We find that the vessels affected are not lymphatics, as stated by 
Sir James Paget, but undoubtedly veins. This is well shown in 
a complete sectioii through the spermatic vessels and the pampiniform 
plexus, about 5 em. below the point where the right spermatic vein 
enters the inferior vena cava. 
The spermatic artery is distinctly seen; it is empty, and shows 
nothing abnormal, but all the veins are filled up by growth. We call 
them veins-( 1) because they possess well-marked muscular coats, 
as best shown in the vein to the left of the spermatic artery; and 
(2) because if  these be not veins we should have t o  look for 
them elsewhere, but there is nothing left that could possibly corre- 
spond t o  veins ; (3) because this cord can be directly traced into the 
inferior cava. We think that it must be conceded that it is the veins 
of the pampiniform plexus and the spermatic vein which are thus 
obstructed by growth, and that it is in this manner that the malignant 
growth has found its way into the systemic venous circulation, and 
not, as Sir James Paget believed, by a rupturing of the lymphatic 
growth into the vena cava. There are numerous vessels and spaces 
which are quite free from growth, and we are inclined to regard these 
as arterial and lymphatic, and to believe that in this case the 
lymphatics had practically been spared. 
If we now examine more closely the texture of the material 
blocking up the veins, we find that it is alveolar, the alveoli being 
embedded in soft fibrous or connective tissue which contains no 
cartilage, but it seems to us that a commencement of the nietaplasia 
can already be made out in some places, the matrix becoming broken 
up, so as to form capsules for the cartilage cells. I n  one of the veins 
especially the alveolar structure is well seen, and of this we have had 
a photograph (Plate XV. Fig. 1) prepared, and we believe that no 
one, after seeing this, can any longer doubt that the nature of the 
growth as found in these veins is a typical columnar-celled carcinoma ; 
and we may be spared the trouble of giving a full description, because 
this would simply amount to describing the obvious. 
In  this cord, which contains the sperniatic vessels, we also notice 
cartilage, typical hyaline cartilage, but we have not seen any extra- 
venous alveoli, lined by columnar or other epithelium. The cartilage 
is apparently developed from the interstitial stroma, for one can 
easily trace the gradual transition from one to the other. Round 
(spherical) nodules of cartilage are also seen, which lie in hollow 
circular spaces. 
It is often easiest to unravel the mystery of a malignant growth 
by examining the distant and metastatic parts, and here in the 
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panipiniform plexus we find incontrovertible evidence that, whatever 
else there may be in addition, the primary growth must have con- 
tained carcinomatous elements. 
2. Vena Cava. 
We find here 
again typical alveoli (partly cystic), lined by columnar epithelium, 
embedded in a fairly dense fibrous stroma ; and in addition masses of 
cartilage, mostly round (spherical) or oblong. Here also, in many 
places, the transition from interstitial tissue to cartilage can be well 
seen. 
Let us now look at  the growth in the vena cava. 
The evidence of the presence of cancer is becoming stronger. 
3. Turnour i n  front of Vena Cava. 
If we now turn to the tumour in connection with the vena cava, 
which Sir James Paget described as an infected lymphatic gland, we 
must be convinced that we are dealing with an alveolar columnar- 
celled carcinoma. Cartilage is also present, but the growth is much 
more cystic here, and it also shows the curious, transparent, and almost 
squamous cells, which we described in a previous case,l and even 
attempts at. a formation of concentric laminated pearls (Plate XIr. 
Fig. a) ,  resembling those described by us in the case just alluded to. 
We find that Mr. Eve has directed his attention to these on an earlier 
occasion,2 and Virchow many years Although we must express 
our opinion with caution, we believe that this curious epithelium has 
been formed from the columnar epithelium lining the alveoli and cysts 
by a process of degeneration, and no doubt the concentric masses 
found by us and others correspond to the " Cholesteatoma-Perlen )' of 
Virchow. Anyhow, leaving out these concentric bodies, we see that 
here also in this tumour, which Sir James Paget considered to be a 
lymphatic gland, the same two structures are present-(a) typical 
carcinomatous elements (columnar-celled carcinoma), and (b )  hyaline 
cartilage. We do not, however, feel certain that this tumour is 
actually a lymphatic gland, for it is neither in the position of one, nor 
does it show any lymphoid elements. Again, why are no other and 
nearer glands infected ? 
4. Mass removed by Operation. 
(a) Coming now to the mass removed by operation, we have first 
examined the uppermost part, which Sir James Paget described as a 
series of smaller growths, and which he compared to a chain of en- 
larged lymphatic glands extending along the spermatic cord ; we find 
here again cystic alveoli, containing mostly breaking-down and broken- 
down cells, tubular epithelial spaces, lined by short columnar epithe- 
lium, and hyaline cartilage (Plate XV. Fig. 2). 
Journ. Path. and Bacteriol., Edin. and London, vol. iv. p. 80. 
Trans. Path. SOC. London, vol. xxxviii. p. 201. Vide infra. 
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( b )  The upper cartilaginous mass, which, according to Sir James 
Paget's description, overrides the main chondromatous growth, also 
shows the same elements. It also shows an occasional concentric 
pearl, and demonstrates well the transition from the interstitial tissue 
to cartilage. 
(c) We have also examined the unravelled mass, described as such 
by Sir James Paget, which is represented in Fig. 1, and in the finest 
filamentous processes we have found typical alveoli, lined by columnar 
epithelium, and this is proof positive of the cancerous structure of the 
growths. Small cartilaginous nodules were also present in the 
unravelled mass (Plate XV. Fig. 4). The vessel in which the un- 
ravelled mass lies is certainly a vein, and shows well-marked muscular 
tissue in its wall. 
(d) Passing finally to the main mass of the testicular growth, we 
find, of course, that cartilage is the preponderating factor (Plate 
XV. Fig. 5). The latter in section is arranged in round and oval 
masses, separated by fibrous tissue, which varies in amount and in 
hardness. But, on further examination, it is noticed that this fibrous 
tissue contains alveolar or cystic spaces, sometimes but few, a t  other 
times more numerous, but quite enough to establish the cancerous 
element of the growth. The alveolar spaces, where perfect, are lined 
by or contain columnar epithelium. The epithelial growth is so 
typical that one cannot doubt its carcinomatous nature. 
5 .  Growths in  Lungs. 
Here again we have found certain evidence of carcinoma (Plate 
XV. Fig. 6 )  cartilage, in part calcifying, being also abundantly 
present. We did not detect any growth in a single branch of the 
pulmonary artery cut, and we refrained from examining more, in 
order not to mutilate a valuable specimen. 
CONCLUSION. 
We believe, therefore, that there can be no longer any doubt as to 
the carcinomatous nature of the growth, both in the testis and in the 
remoter regions. 
Hence, if for the present we leave the cartilaginous elements out 
of consideration, it must be acknowledged that this growth is a 
columnar-celled carcinoma, in part cystic ; that it had found its way 
into the vena cava by means of the pampiniform plexus, and had 
thence been passed through the right ventricle into the pulmonary 
circulation and the lungs. 
The cartilaginous masses 
are, generally speaking, round or oval in section, and mostly lie in 
distinct spaces, but frequently we can detect a gradual transformation 
of the interstitial tissue into cartilage. The question must arise, " IS 
The anomaly is the hyaline cartilage. 
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this a mixed tumour T ” Virchow, for instance, in his (( Onkologie,” dis- 
tinguishes sarcoma carcinomatodes and carcinoma sarcomatodes. Could 
this be a mixed malignant epithelial and cartilaginous growth, each 
component element retaining its malignancy and potentiality independ- 
ently of the other? We think not ;  because wherever one occurs 
there also the other is found, and both have been carried together by 
the venous blood into the lung; and therefore we are not inclined to 
Pegard this as a double or mixed malignant growth. 
The interstitial tissue has a great tendency to become mucoid, 
and this mucoid tissue is again transformed into hyaline cartilage. 
We have noticed in many sections that the round or oblong alveoli are 
invaded by the interstitial tissue, the epithelium is destroyed, and the 
round or oval alveolus is now filled by a tissue, ready to become 
changed into cartilage. In  one or two instances we have seen the 
remnants of the alveoli in the cartilaginous masses. 
Chondro-carcinoma has been described by many writers. Thus 
Ziegler gives a drawing of a chondro-carcinoma of the testis in his 
well-known work, and he states-what Virchow already pointed out 
(in 18 5 5) -that cartilaginous masses occur frequently i n  the stroma of 
cancerous and adenomatous growths of the testis, and that they may 
penetrate the lymphatics and seminal tubules, and extend and pro- 
liferate in them. Virchow; while mentioning the combination of 
enchondroma with carcinoma, a t  that tinie (1 8 5 5-1 8 63) believed that 
the carcinoma cells had been derived from the cartilage cells by a 
progressive metamorphosis. Whether we turn to modern or older 
works, the existence of chondro-carcinoma is acknowledged by the 
safest observers. 
It is curious, perhaps, that the stroma of a carcinoma should 
present such extraordinary features, and retain these features in the 
secondary and distant deposits. We confess our inability to give an 
entirely satisfactory explanation, and therefore prefer for the present 
to be satisfied to have shown that this tumour, described by Sir James 
Paget, must be placed amongst the carcinomas, and can no longer be 
regarded as one of malignant chondroma. Virchow also believes 
that the cartilage develops from the interstitial tissue, and in a 
testicular enchondroma was able to  trace all the successive stages, 
and speaks of an inflammatory or  irritative origin of an enchondroma. 
Hence we may imagine that the cancerous irritation reacts on the 
connective tissue, and thus creates the cartilaginous masses, both in 
the primary growth and its extensions. Virchow, speaking of mixed 
tumours, such as occur in the parotid gland, further says that the 
“ Krankhafte Geschwulste,” Bd. i. 8. 473. In 1855 Virchow himselfdescribed two cases 
of fibrocgstoid of the testicle, with cholesteatomatous pearls and enchondromatous masses, 
which we are almost inclined to regard as instances of clrondro-carcinoma (cf. Yirchow’s 
Archiv, 1855, Bd. viii. S. 399-401). 
“ Krankhafte Geschwulste,” Bd. i. S. 505. 
Virchow’s Archiv, 1855, Bd. viii. S. 402. 
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cartilage cells divide, form small foci, which coalesce, and thus larger 
masses arise, and we may then find a cancerous tissue with chondro- 
matous nodules scahtered through its substance.l Speaking more 
directly of the enchondroma testis, he believes that it is generally 
combined with sa.rcoma, margaritoma, I‘ cancroid ’) and “ cancer.” We 
hope to speak of the margaritoma or cholesteatoma a t  some future 
date, having ma.de a number of observations on the origin of the 
pearls characterising this growth. 
We conclude by saying that we trust that through re-examining 
this historical case we have succeeded in defining its nature, perhaps 
not completely, but as exactly as we are able to do, and that we have 
removed what to many must have been a difficulty and a mystery, 
confirming the suspicions expressed by Mr. Butlin as to its malignancy, 
and showing how justified they were, not, it is true, in the direction 
indicated by him, but certainly in principle. We need no longer 
wonder why this cartilaginous tumour of the testis “has  pursued a 
course so unexpected and so decidedly malignant.” 
DESCRIPTION OF PLATE XV. 
FIG. 1 .Sec t ion  through one of the larger veins of the pampiniform plexus, showing com- 
The alveoli, lined plete occlusion of the vessel by B carcinomatous growth. 
by columnar epithelium, are easily recognised. 
FIG. 2.-Section of the tumour in front of the vena cava inferior, showing typical alveoli, 
and an attempt a t  pearl formation (near top). 
FIG. 3.-Section of the uppermost part of the mass removed by operation. 
FIG. 4.-Section through a fine filamentous process of the unravelled mass, showing two 
distinct alveoli. 
FIG. 5.-Section of the main growth in the testis, showing numerous cartilaginous nodules 
and a few alveoli, containing columnar epithelium (middle and to right). 
FIG. B.-Section of one of the nodules in the lung, showing typical alveoli, lined by 
columnar epithelium. 
The illustrations have been copied from photogaphs prepared by A. Norman, Esq. 
I “Krankhafte Geschwiilste,” Bd. i. S. 519. Ibid., S. 521. 
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